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Case report
Κλινικό περιστατικό
ABSTRACT. Instructive information on the treatment for chronic deep infections of digital joints in a 9-month-old 
Holstein heifer is described in this report. Preoperative ultrasonographic and radiographic examinations revealed soft 
tissue swelling and subchondral bone lysis at the distal part of the proximal phalanx in the lateral digit. Arthrectomy 
was performed under xylazine sedation to remove infectious articular cartilage tissues. Immature callus formation was 
observed via radiography at the surgical site by the 28th postoperative day. On the 48th postoperative day, callus fell 
into disrepair on the radiographs along with aggravation of the locomotion score. After the application of a half-limb 
cast, the immature callus formed again by the 62nd postoperative day (11 months), and bony callus formation was 
observed by the 74th postoperative day. Thereafter, the heifer could walk well with marked improvement in the loco-
motion score. The withers height of the heifer at 13 months (136 cm) was within the range of that in control heifers of 
the same age on this farm (133 ± 3 cm); however, the body weight (BW) of this heifer (322 kg) was lower than the BW 
of controls (384 ± 26 kg). The BW gain from 11 to 13 months of age seemed to be higher in the present heifer (+76 
kg) than in controls (+55±20 kg), suggesting that BW of the present heifer was returning to the original BW. Based 
on these observations, we suggested that arthrectomy was an effective treatment option for the present case of digital 
joint arthritis.
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CASE HISTORY
A 9-month-old Holstein heifer (228 kg body 
weight; BW) was referred to the Obihiro University 
Veterinary Medical Center owing to a traumatic le-
sion on the proximal interphalangeal joint of the left 
hind limb that was injured 12 days prior. Before arriv-
ing to the medical center, the heifer underwent treat-
ment with antibiotics and non-steroidal anti-inflam-
matory drugs by the referring veterinarians. Physical 
examination at the day of admission revealed a rectal 
temperature of 39.1°C, heart rate of 144 bpm, and 
respiratory rate of 72 bpm. The heifer had a non-
weight-bearing left hind limb and marked pain and 
swelling around the proximal interphalangeal joint. A 
locomotion scoring system scored on a scale of 1 to 5 
(Sprecher et al., 1997) gave a score of 5 that declared 
the most severe lameness. Several abrasions were 
observed on the skin around the proximal interpha-
langeal joint; one of those formed a 5-cm-deep open 
wound with suppurative exudate at the cranial side of 
the lateral proximal interphalangeal joint (Figure 1A). 
Preoperative radiographs confirmed soft tissue swell-
ing and subchondral bone lysis at the distal part of the 
proximal phalanx in the lateral digit of the affected 
limb, suggesting proximal interphalangeal arthritis 
(Figure 1B). Ultrasonography of the lateral digit of 
the left hind limb revealed that the open wound was 
connected to the lateral proximal interphalangeal joint 
while conserving the superficial and deep digital flex-
or tendon structures (Figure 2).
Fig 1. Pre-surgical photograph and radiograph (Dorsal-Plantar view) of the distal left hind limb. (A) Site of trauma around the proximal 
interphalangeal joint. (B) Subchondral bone lysis at the proximal interphalangeal joint in the lateral digit of the affected limb (white 
arrow). Swelling of soft tissue is recognized at the circumference of joint.
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Fig 2. Ultrasonography image of the lateral digit of the left hind 
limb. Open wound was connected to the lateral proximal interpha-
langeal joint (white arrow).
The heifer was sedated with 0.1 mg/kg BW of 
xylazine (Seractal; Bayer, Osaka, Japan) intravenous-
ly and ceftiofur (Excenel; Zoetis, Tokyo, Japan; 2 
mg/kg BW) was administered intramuscularly. The 
animal was positioned in the right lateral recumben-
cy with the left hind limb upward. The skin around 
the proximal interphalangeal joint was aseptical-
ly prepared, the sciatic nerve blockade under ultra-
sound-guidance (Re., et al 2014) and local infiltration 
anesthesia around the open wound at the lateral prox-
imal interphalangeal joint were induced by injecting 
of 2% lidocaine solution (Xylocaine; AstraZeneca, 
Osaka, Japan).
First, the degenerative cutaneous and subcutane-
ous tissues were debrided from the open wound us-
ing a surgical scalpel, and communication into the 
proximal interphalangeal joint was confirmed. Next, 
artherectomy was performed using a bone rongeur 
and an osteotrite to remove infectious articular carti-
lage tissues. The surgical wound, including the crev-
ice of artherectomy, was then irrigated with 3 liters of 
sterile saline using an infusion tube that was 2.1 mm 
in diameter. Finally, the surgical wound was bandaged 
to cover the lateral digit, and hoof block was applied 
on the heel of the medial digit of the affected limb for 
relieve a load applied to a lateral digit. The surgery 
was completed in 40 minutes after xylazine admin-
istration, and intravenous atipamezole (0.01 mg/kg 
BW; atipame-chu; Kyoritsu Pharmaceutical, Tokyo, 
Japan) was administered to the heifer to reverse the 
effect of sedation.
After complete recovery from sedation, the heifer 
returned to the farm. Ceftiofur (2 mg/kg BW, intra-
muscularly, SID) was administered for 5 days postop-
eratively, and the bandage was changed after lavage 
was performed at intervals of 2 days. Hoof block was 
removed 14 days after surgery.
On the 28th postoperative day, radiographic exam-
ination was conducted, which revealed an immature 
callus at the distal part of the proximal phalanx of the 
lateral digit with reduced adjacent soft tissue swelling 
in the affected limb (Figure 3). Results of ultrasonog-
raphy confirmed that the swelling of the soft tissues 
around the surgical wound subsided. The locomotion 
score improved (a score of 3) on that day.
Fig 3. Post-surgical radiograph (Dorsal-Plantar view) of the distal 
left hind limb obtained on the 28th postoperative day. An imma-
ture callus was observed on the lateral side of proximal phalanx 
(white arrow). Soft tissue swelling was still recognized at the cir-
cumference of joint.
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On the 48th postoperative day, the locomotion 
score aggravated (a score of 4) although the surgical 
wound was closed without swelling (Figure 4A). Ra-
diography confirmed disrepair of the immature callus 
at the distal part of the proximal phalanx in the later-
al digit of the affected limb (Figure 4B). An external 
coaptation with a half-limb cast was applied from the 
sole of the hoof to the mid-metacarpus proximally 
(Figure 4C).
Fig 4. Post-surgical photograph and radiograph (Dorsal-Plantar view) of the distal left hind limb on the 48th postoperative day. (A) 
Well-healed wound. (B) Disrepair of immature callus at the distal part of the proximal phalanx in the lateral digit of the affected limb 
(white arrow). Reduced soft tissue irritation recognized at the circumference of joint. (C) An external coaptation with a half-limb fi-
berglass cast.
On the 62nd postoperative day, the immature cal-
lus was observed again at the distal part of the proxi-
mal phalanx on the radiographs (Figure 5A), and the 
locomotion score had improved (a score of 3). The 
half-limb cast was exchanged on that day.
On the 74th postoperative day, radiography was 
performed, which revealed bony callus formation at 
the distal part of the proximal phalanx (Figure 5B). 
The heifer was able to walk better with improvement 
in the locomotion score (a score of 2); the half-limb 
cast was then removed.
On the 88th postoperative day, the gait of the heif-
er seemed to be normal; the locomotion score was 1.
At 6 months post-surgery, there were no abnor-
malities in the stride and weight shift of the gait, al-
though the heifer showed a cowhocked posture when 
standing (Figure 6A and B). Radiography was per-
formed, which revealed adequate bony callus at the 
distal part of the proximal phalanx in the lateral digit 
of the affected limb (Figure 6C). The withers height 
of the heifer was 136 cm (age: 13 months), which was 
comparable to that of the control (25 heifers of the 
same age in this herd) heifers (average: 133 ± 3 cm). 
Figure 7 shows the change in BW of the present heifer 
and those of control from 1 to 13 months based on 
the records from this farm. BW of the heifer was 266 
kg approximately 2 weeks before the injury occurred, 
which reduced to 228 kg (−38 kg) prior to arrival to 
our hospital (age: 9 months). After arthrectomy was 
performed, BW of the heifer was 246 kg at 11 months, 
which was increased to 322 kg (+76 kg) at 13 months. 
The mean BW of the control was 329 kg at 11 months 
and increased to 384 kg (+55 kg) at 13 months.
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Fig 5. Post-surgical radiograph (Dorsal-Plantar view). An immature callus was observed on the lateral side of proximal phalanx again 
(white arrow) on (A) the 62th and (B) the 74th postoperative days.
Fig 6. Post-surgical photograph (Dorsal-Plantar view) and radiograph in the 6th postoperative month. (A) Sufficient weight-bearing 
on the affected limb of dorsal view (white arrow). (B) Sufficient weight-bearing on the affected limb of lateral view (white arrow). (C) 
Radiographs confirmed an adequate bony callus at the distal part of the proximal phalanx in the lateral digit of the affected limb (white 
arrow).
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Fig 7. Change in the body weight of the present heifer (solid line) and control heifers (n=25) in this herd (dotted line; mean ± standard 
deviation) from 1 to 13 months of age. The black arrow indicates the time of injury in the heifer.
DISCUSSION
For 12 days prior to arrival, the present heifer had 
a non-weight-bearing left hind limb with marked 
pain and swelling around its proximal interphalange-
al joint, despite receiving treatment with antibiotics 
and non-steroidal anti-inflammatory drugs by the re-
ferring veterinarians. We decided to perform arthrec-
tomy, followed by synarthrosis. The heifer had a fa-
vorable clinical and radiographic outcome with good 
wound healing; however, repeated surgical wound la-
vage followed by external coaptation was needed up 
to the 74th postoperative day.
Septic arthritis is the most common condition 
affecting joints of cattle. It can be caused by direct 
trauma, an adjacent infection, or systemic infection 
(Desrochers, 2004). Once pus accumulates in the 
joint cavity and invades the peri-articular soft tissues, 
needle lavage and arthrotomy with open drainage are 
insufficient to resolve the infection (Van Huffel et al., 
1989; Starke et al., 2006). When bones are infected, 
surgical debridement of the devitalized or irreparably 
damaged bone is especially critical (Orsini, 2017). 
For interphalangeal joint septic arthritis, reported 
therapeutic options include conservative manage-
ment, digit amputation, facilitated arthrodesis, and 
fenestration of the wound (Lewis et al., 2009). In this 
case, we decided that conservative management was 
inadequate to control the infection owing to extension 
of deep infection into the bones and/or periarticular 
soft tissues in the radiographs. In addition, preoper-
ative radiography revealed subchondral bone lysis, 
suggesting the presence of a chronic bone infection. 
Chronic osteomyelitis with persistent drainage and 
sequestrum formation is resistant to eradication by 
long-term antibiotics alone; therefore, surgical inter-
vention is the only effective method to eliminate such 
an infection and promote healing (Johnson and Buck-
ley, 2007).
Digit amputation and digit arthrodesis surgery have 
been performed to successfully treat deep infections 
to the digits in cattle (Pesja et al., 1993; Desrochers 
et al., 1995). Digit arthrodesis surgery was superi-
or to digit amputation with regards to longevity and 
productivity of cattle during the postoperative days 
(Jean and Desrochers., 2004; Bicalho et al., 2006). 
Conversely, disadvantages of arthrodesis of the in-
terphalangeal joint in comparison to digit amputation 
are that it is more expensive, technically demanding, 
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and requires more postoperative care. Cattle also have 
a slower return to previous production following ar-
throdesis owing to the length of the procedure and the 
pain it causes (St-Jean and Desrochers., 2004). Based 
on this comparison, we opted for arthrectomy to treat 
digital joint arthritis of the heifer.
On the 48th postoperative day, the surgical wound 
seemed to be healing, but the locomotion score re-
mained aggravated. Then, external coaptation with 
a half-limb cast was applied because disrepair of 
immature callus at the lateral proximal interphalan-
geal joint was observed on radiography. Excessive 
interfragmentary instability will impedes cartilage 
replacement, diminishes angiogenesis, and prevents 
bone from bridging the fracture gap (Einhorn and 
Gerstenfeld, 2015). In this case, improvement of the 
postoperative condition at the surgical site during the 
first month was likely to allow weight bearing of the 
left hind limb, resulting in an excessive interfragmen-
tary instability and injury of the immature callus at 
that joint. Half-limb casts can be used for immobi-
lization of phalangeal fractures (Anderson and Jean 
2008) and can provide substantial stability to induce 
bone union (El-Shafaey et al., 2014). Therefore, a cast 
with a fenestration on the surgical site should have 
been applied from the beginning of the postoperative 
treatment in this heifer. Alternatively, it has been re-
ported that stabilisation of the joint and the removal of 
the load on it by means of a steel-reinforced synthetic 
resin is important for the healing process (Starke et 
al., 2006). Moreover, it has been reported that use of 
the screw system in cattle is an excellent treatment 
option for distal interphalangeal joint arthrodesis with 
minimal postoperative morbidity and excellent return 
to function (Lewis et al., 2009).
Although the withers height of the present heif-
er was within the average of that of control heifers 
on this farm, BW of the heifers at 13 months (322 
kg) was still lower than the BW of the control heifers 
(384 ± 26 kg). However, the BW gain for 2 months 
(between 11 to 13 months) seemed to be higher in the 
present heifer (+76 kg) than in control (+55 ± 20 kg), 
suggesting that BW of the present heifer was return-
ing to the original BW. Satisfactory functioning of the 
reproductive organs (ovary and uterus) was observed 
in this heifer; the owner is planning to breed the ani-
mal. Based on these observations, we suggested that 
arthrectomy was an effective treatment option for dig-
ital joint arthritis in the present case for better expect-
ed recovery of productivity.
In the early infection stage of arthritis, the accu-
racy of the diagnosis may be reduced because radio-
graphic abnormalities are often difficult to detect (Ko-
fler, 2009). Ultrasound examination can be useful for 
detecting soft tissue damage around distal limbs (esp, 
tendinitis and abscess) of cattle (Kofler and Edinger, 
1995). Therefore, in this case, it will be possible to 
diagnose degrees of inflammation and bone infec-
tion by combined use of radiographic and ultrasono-
graphic examinations, resulting in the possibility of 
shortening the duration of postoperative treatments. 
Furthermore, use of half-limb cast with fenestration 
or a screw system were likely to shorten the duration 
of postoperative treatment. Hence, the current case re-
port provides instructive information on the treatment 
for chronic deep infections of bovine digital joints. 
Improved strategies for diagnosis and surgical wound 
management are required for similar cases of digital 
joint arthritis.
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